Brief Communications cooked fish meal. Further questioning, however, revealed that prior to 1995 the owner fed bullheads (Ictalurus spp.) from a local lake for 8 consecutive years. These fish were very likely the source of the infection. These female mink probably contracted the infection when yearlings and spent their second year asymptomatically. The mink then developed fatal pancreatitis and peritonitis the third year following infection. Given the feeding practices in modern mink production, D. renale should be in the differential diagnosis as one of the causes of sudden death in adult animals.
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Brucella ovis, the cause of ovine epididimitis, also produces testicular atrophy and infertility. Ovine brucellosis is found worldwide. However, infection in flocks often goes undiagnosed, which makes it difficult to demonstrate the effects of this disease on the productivity of the herd. 1 The disease was first diagnosed in Mexico in 1974. 6 Serologic distribution and isolation studies have indicated that the disease is widely distributed in the central area of the Mexican Republic. 2, 3, 8, 9 However, no laboratories in Mexico offer routine diagnosis for this disease.
A double immunodiffusion (DID) test employing a salineextracted antigen has been recommended as a serologic test by various authors. 5, 12, 16 The DID test has high specificity and sensitivity and is inexpensive and easy to perform. However, it is sometimes difficult to reproduce results because of the instability of the antigen after reconstitution and differences in the agarose gel. The objective of this study was to measure the sensitivity and specificity of the DID test using a saline-extracted antigen and to determine the conditions that affect the antigen and the stability of the agarose gel.
Brucella ovis REO 198 (CO 2 independent) strain was used for the antigen preparation. The cultures were prepared in sheep blood agar slants, and the bacteria were grown on trypticase soy broth supplemented with 2% yeast extract. Cultures were incubated at 37 C in an orbital shaker for 36-48 hours. The bacterial cells were harvested by centrifugation (7,000 ϫ g for 15 minutes) and washed twice with phosphate-buffered saline (PBS). For the saline extraction of B. ovis, the cellular pellet was weighed and resuspended in a flask using PBS (10% weight/volume). The extraction was done in an autoclave under flowing steam (100 C) for 15 minutes, and the extract was centrifuged (12,000 ϫ g at 4 C) for 15 minutes. The supernatant was dialyzed against 50 volumes of distilled water (6-12 hours) 3 times. The dialysis product was centrifuged at 80,000 ϫ g at 4 C for 6 hours. The pellet was resuspended in 5 ml of distilled water and lyophilized. 5, 7, 14 Proteins were quantified by the Lowry method, 11 using bovine serum albumin as a standard. The amount of 2-ketodeoxy-octulonic acid (KDO), as a exclusive component of the lipopolysaccharide (LPS), was measured by the Warren method using a mixture of KDO-deoxyribose as a standard 15 to estimate the level of contamination of the antigen with LPS.
For the DID test, an 11% solution of saline and sodium azide was added to agarose gel in 30 mM borate buffer (pH 8.3). The suspension was mixed in a water bath, and 5 ml was poured onto a slide and left to solidify at room temperature. One central and 6 peripheral 3-mm wells were perforated; the distance between wells was 3 mm. The lyophilized antigen was diluted to 0.6, 1.25, 2.5, and 5 mg/ml and tested against a control positive serum.
The sensitivity test was carried out using 33 sera from B. ovis culture-positive rams. For the specificity determination, 100 sera from clinically and serologically (complement fixation test) B. ovis-free herds were collected.
To determine the optimum conditions and the period of time that the antigen should be stored, aliquots of reconstituted antigen were kept at 4 C and Ϫ20 C. The DID assays were done on days 7, 14, and 21 using positive and negative control sera. To determine if changes in the antigen proteins were occurring at the 2 temperatures, polyacrylamide gel (15%) electrophoretic studies were performed on the same days. The amount of antigen used was 25 g in Laemmli buffer solution without reducing agents. The electrophoresis was performed for 3 hours using 35 mA at room temperature, and the proteins were stained with Coomassie blue R250.
The stability of the agarose gel was determined by pre-paring the gel as described above and dividing it up into separate portions kept at 4 C for 6 and 21 days. Every day for 6 days, 1 sample was melted, the pH was measured, and slides were made using a positive serum to evaluate the response capability using different antigen concentrations. The same methodology was used with the other gel samples; 1 sample was melted every 7 days on 3 different occasions. The DID specificity and sensitivity were calculated as follows: true positive ϫ 100 Sensitivity ϭ true positive ϩ false negative true negative ϫ 100 Specificity ϭ true negative ϩ false positive
The antigen analysis showed 45-65% of proteins, mainly outer membrane proteins, and 0.3-1.5% KDO, corresponding to 10-55% of LPS-R. The best concentration of the antigen was 5 mg/ml. The sensitivity of the DID test using fresh antigen was 91%. The sensitivity after freezing or refrigeration of the antigen is shown in Table 1 . The sera from negative animals had a specificity of 100% in all cases. Results from the electrophoretic study showed 2 main proteins of 65.3 and 28.8 kD in the fresh reconstituted antigen and only degraded proteins in the antigen after refrigeration or freezing for 7 days (Fig. 1) .
The efficiency of the agarose gel gradually decreased during the 6 days following its preparation. The different concentrations of new reconstituted antigen (0.6, 1.25, 2.5, and 5 mg) showed a defined precipitation line with a positive control serum, when fresh gel with pH 7.3 was used. Six to 15 days following gel preparation, the antigen concentration needed to achieve a well-defined positive reaction was 5 mg/ml. The antigen pH gradually decreased to 6.8. The aga- rose gel kept in refrigeration and melted weekly showed the same decay as the antigen. The pH gradually decreased (6.8 pH after 3 weeks), and the antigen concentration needed for a positive result was also 5 mg/ml ( Table 2) .
The specificity and sensitivity results of the DID test using a protein saline extract, agree with results of previous reports of 91.8% sensitivity and 100% specificity. 5 Although the DID test is easy to perform, the antigen has stability problems. The antigen retains all of its properties after reconstitution from a lyophilized form. However, once reconstituted the titer gradually decreases at 4 C and Ϫ20 C because of protein degradation, as shown by the electrophoretic study, thus affecting the reproducibility of the results. These observations have also been previously reported. 13 The molecular masses of the 2 proteins, 67.0 kD, and 28.5 kD, which agree with those previously described in the literature, suggest that the antigen is basically constituted by external proteins of the rough surface of B. ovis.
The agarose gel gradually lost its stability during the first 6 days after preparation, as demonstrated by the fact that a positive serum did not form a precipitation line in the DID test. This instability might be related to the pH modification of the gel. The most important cause of the modification of the gel properties was the continuous melting.
If the DID test, with a specificity of 100% and sensitivity of 91%, is used as a screening test, 9% of false-negative animals will remain in the herd. These animals will be a problem, especially in a herd with low prevalence of the disease. Thus, the DID test is recommended as a confirmatory test after using a high-sensitivity test, such as the enzyme-linked immunosorbent assay, for screening. To achieve reproducibility of the results, the saline-extracted antigen should be used during the 7 days after reconstitution. The agarose gel should not be used for the preparation of slides after 3 meltings.
